Unit 1 Test Guide

1.1 - 1.4 are covered in such as they are "assumed knowledge” for an Honors PreCalculus course and those
skills may be called upon as part of a larger problem

1.5 - .11 - The Majority of the Test

Functions; Definition. ways of expressing. vertical line test. function notation.
- parent functions and their graphs
- basic analysis {increasing, decreasing, domain, range, continuity, etc)
- piecewise functions

Graphs of functions.
- Symmetry:
- Odd and Even Functions, proving in different forms
- Transformations

Combinations of functions:
- Adding, subtracting, multiplying, dividing
- Composite functions — functions of functions

Inverse functions.
- How to find. horizontal iine test, domain and range issues.

17.12 - Average Rate of Change
- interpreting positive, negative, zero
- secantlines

Resources for Review
e Class notes and classwork (some keys are on the wikispace)
e Nightly homework (keys are stored in the back of the classroom)
e ‘Warm-ups
o Quizzes
o itis strongly recommended that you review any errors from a quiz and make corrections
e Practice Packet attached
o You are not expected to do every problem in this packet!
o Pick and choose what you need to do to be prepared
o There is no minimum number of questions that you must complete -
o Keys will be posted to the wikispace over the weekend and available in class

Warning | This unit test will not include a calcufator section
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- In Exerc1ses 25—28 graph the function: aud state the mtervals on -
6. ; which the function is #icreasing. i
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In Exerclses 29—32 graph the funcnon and tell whether the function is
bounded above, bounded below, or bounded

29.f(x) =x+ s x 30 g(x)
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31 h(x) = 5- e" 32 k(x)
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In Exefcises 33— 36 usea grapher to ﬁnd all (a) relative maximum
value_s and (b) relauve minimum values of the funcnon Also state r.he
* value' of % at whlch each relative extremum aceurs.
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In Exercises 37-40, graph the function and state whether the function 3
is odd, even, or neither, .. :
37.y = 3x2 — 4|x| 38, y =sinx — x3 ;
X :
39.y=? ~ 40. y = xcos (x) 1
In Exercises 41-44, find a formula for £ ~1(x). ;
41, f(x) = 2x + 3 42. fi) = \/’ -8
2
43. f(x) = 3 _[_ 7
Exercises 45--52 refer to the fanction y = f(x) whose graph is given
below.
¥
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45, Sketch the graph of y = f(x) — 1.

46. Sketch the graph of y = f{x — 1).

47. Sketch the graph of y = f(—x).

48. Sketch the graph of v = —f(x).

49. Skeich a graph of the inverse relation.

50. Docs the inverse relation define y as a fonction of x?

51. Sketch a graph of y = f(|x]).

52, Define f algebraically as a piecewise function. [Hint: the pieces -
are translations of iwo of our “basic” functions.]

In Exercises 5358, let f(x) = Vx and let g(x) = x2 — 4.

53. Find an expression for (fo g)(x) and give its domain,
54. Find an expression for (g o f)(x) and give its domain.
55. Find an expression for {fg)(x) and give its domain.

58. Find an expression for (ﬁ)(x) and give its domain. |
57. Describe the end behavior of the graph of y = £(x). ‘
58. Describe the end behavior of the graph-of y = f(g(x)).

In Exercises 59-64, write the specified quantity as a function of the
specified variable, Remember that drawing a picture will help.

TR Vg1t g o7y o w2 s s SR
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The lme graph shows the top marginal income tax rates in the
United States from 1925 through 2005. Use the graph to solve
FExercises 9-14.

Top United States Marginal Tax Rates, 1925-2005
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Top Marginal Tax Rate
(percentage of income)

1925 1935: 1945 1955 1965 1975 1985 1995 2005
Xear :

S_c')urce.: Natiorial Taxpayers Union,

9, What are th_e coordinates of point A? What does t]:u'e mean in
terms of the-information given by the graph?

10. Estimate the top marginal tax rate in 2005.

11. For the period showr, during which year did the United
_ States have the hlghest marglnal tax rate‘? Estlmate to the
nearest. percent the tax rate for that’ year

i2. For the penod from 1950 through 2005, durmg which year
did the United States have the lowest margmal fax rate?
Estimate, to the nearest percent the tax rate for that year.

13. For the period shown, during which ten-year period did the -

top marginal tax rate remain constant?-Estimate, to-the
nearest percent the tax rate for that penod

14. For the penod shown, during which flve—year penod did the
top marginal tax rate increase miost rapldly‘? Estimate, to
the nearest. percent the increase in the top tax rate for that
period. : . i

1.2 and 1.3

In Exercises 15-17, determine whether each relatwn is a fu
Give the domain and range for each relation.

15. (2.7, (7), (5.1}
16. {(1,10), (2, 500), (13, )}
17. {(12,13), (14,15), (12,19)}

In Exercises 18-20, determine whether each equanon deﬁne
function of x. :

18.5x+y=8

]9. 3x? _+y=_.14 N
20.2x+y2=' ' ' B

In Exercises 21-24, evaludte each funciion at the g gzven via
the mdependent variable and szmphfy

21. f(x) 55 7x
a f(4) e b, f(x + 3) ¢ f(—x
22, g(x) = 3x* = 5x +L2"'
a. g(0) b. g(—2) ,
e g{x—1) d. g(—x)
3. g(x) = {416;4' ﬁii:
a g(13) b.lg(Q) | c. g_(__s;-'-
(x2-1 . .
2, ) =4 x-1 T*71
‘ _ _ 1z~ ifr.?t =1
A f(-2) b f(1) ¢ f(2)

In Exerczses 25-30, use the vemcal line test to zdentzﬁJ g
whzck y isa ﬁmctzon of x::

74%._>/ x
27. - ¥ 28
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@
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29. y i 3.




és :31--33, use the graph to determine a. the function’s
“the ﬁmcnons range; ¢ the x-intercepts, if any; d. the
if there is one;. e. intervals on whzch‘the function is
ecreasing or constant; and f. the missing function
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iSes 34-35, find each of the following:

The numbers, if any, at which f has a relative maxirmum,
Whai are these relative maxima?
The numbers, if any, at which f has a relgiive minimum.
_What are these relative minima?

the graph in Exercise 31.
‘the praph in Exercise 32.

ises 3638, determine whether each function is even, odd, or
State each function’s symmetry. If you are using a graphing
tph the function and verify its possible symmeiry.

)= - 5x
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In Exercwes 3940, the domain of each plecewr.se function is

(=00, 00).

a. Graph each function.
b. Use the graph to determine the function’s range

5 if x=-1
9f(x):{—3 f x> -1

40, f(x) = {

2x if x <0
—-x if x=0

Lindionaieped g ettty b T T 27 CTICE QUOTENT
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4.

The graph shows the height, in meters, of an eagle in terms of
its time, in seconds, in flight.

Height (meters)

5 10 15 20 25 30
Time (seconds)

a. Is the eagle’s height a function of time? Use the graph to
explain why or why not.

b. On which interval is the function decreasing? Describe
what this means in practical terms.

c. On which intervals is the function constant? What does
this mean for each of these intervals?

d. On which interval is the function increasing? What does
this mean?

A cargo service charges a flat fee of §5 phus $1.50 for each

pound or fraction of a pound. Graph shipping cost, C{x), in

dollars, as a function of weight, x, in pounds, for § < x = 5,

1.4 and 1.5

In Exercises 45—48, find the slope 6f the line passing through
each pair. of points or state that the slope is undefined. Then
indicate whether the line through the points rises, falls, is horizontal,
oris vertical.

45.
47. (-3,}) and (6,3)

(3,2) and (5, 1) 46. (—1,—2) and (-3, —4)

48. (—2,5) and (~2, 10)

2

T




972 Chapter 1 Functions and Graphs

In Exercises 49-52, use the given conditions to write an equation
for each line in point-slope form and slope-intercept form.

49. Passing through (—3,2)} with slope —6
50, Passing through (1,6) and (—1,2)

51, Passing through (4, —7) and parallel to the line whose
equationis3x +y — 9= 0

52, Passing through (—3, 6) and perpendicular to ihe line whose
equationis y = le+4

53. Write an equation in general form for the line passing
through (—12,—1) and perpendicular to the line whose
equationis6x — y — 4 = 0.

In Exercises 54-57, give the slope and y-intercept of each line
whose equation is given. Then graph the line.

54, y =2x -1 55, f(x) = —4x+5

5. 2x + 3y +6=10 57.2y—8=0

58. Graph using intercepts: 2x — 5y —10=0.

59, Graph:2x — 10 =0,
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Source: International Action Network on Small Arms

Use the two points whose coordinates are shown by the
% oice balloons to find an equation in point-slope form
for the line that models deaths per 100,000 persons, y, as
a function of firearms per 100 persons, x.

Write the equation in part (a} in slope-intercept form.
Use function notation.

R France has 32 firearms per 100 persons. Use the appro-
priate point in the scatter plot to estimate that country’s
deaths per 100,000 persons.

€ Use the function from part (b) to find the number of
deaths. per 100,000 persons for France, Round to one
decimal place. Does the function underestimate or
overestimate the deaths per 100,000 persons that you
estimated in part (c)? How is this shown byithe line in
the scatter plot?

61. The bar graph shows the growth in corpofate profits,in bj
of dollars, from 2002 through 2006.

Corporate Profits, in Billions of Dollars

$1500

1

$1200
$900
$600
$300

Profit (billions of dollars)

2002 2003 2004 2005 2006
Year :

Source: Bureau of Economic Analysis

Find the slope of the line passing through the two!
shown by the voice balloons. Then express the slope as
of change with the proper units attached.

62. Find the average rate of change of f(x) = 22— 4
X =5t0x="9 e

63. A person standing on the roof of a building th"rdvé"s
directly upward. The ball misses the rooftop on itswa
and eventually strikes the ground. The function "

s(r) = —162% + 64z + 80 -~
describes the ball’s height above the ground, s(t)

t seconds after it was thrown.

a. Find the ball’s average velocity between the timy
thrown and 2 seconds later.

b. Find the ball’s average velocity between 2, and
after it was thrown.

¢. What do the signs in your answers to parts(2)
mean in terms of the direction of the ball’s motig

I.6
In Exercises 64-68, use the graph of y = F(x) to'g
function g. :

e

M R -l:‘

A =

64. g(x) = f(x +2) +3 65. g{x) = Lf(¥
66. g(x) = —f(2x) 67. g(x) = 2f(3*

68. g(x) = —f(—%) ~ 1




ézses 69—72 begin by graphing the standard quadratic
F ’  f(x) = x%. Then use transformations of this graph to

¢ given function. _ §
.2 ' _ .t 2
=x"+2 0. hi(x) = (x + 2)

==z + 1) 72 y(x) = x5 1) +1

: ises 73-75, begin by graphing the square root function,
= \/x. Then use transformations of this graph to gmph the

‘ncﬂon
= Vax+ 3 V3-—x

74. h{x) =

yercises 76-78, begin by graphing the absolute value function,
vt \¢|. ‘Then use transformations of this graph to graph the

77. h(x)=—|x—1] +1

cises 79-81, begin by gmphing the standard cubic function,
Coor>. Then use transformations of this graph to graph the

=3 — 17 80. h(x) = =(x + 1)’

icises 82—84, begin by graphing the cube root function,
~/x. Then use transformations of this graph to graph the

=Vx-1+Vx+5

reises 91-93, find f + g, f — &, fg. and L Determine the
ain for each function.

¥)=3x-1, gx)=x-5
=x*+x+1,

) =

glx)=x*—-1

Vx+7, glx)=Vx-2
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In Exercises 94-95, find a. (f o g)(x) b. (g° f)(x)
e (f o g}3). :
9. fx) =x*+3, g(x)=4x—1

95, f(x) = Vx, glx)=x+1

In Exercises 96-97, find a. (f © g)(x); b. the domain of (f ° g).

9. () = 215, g =

97. f(x) x—1, glx)=x+3
In Exercises 98-99, expre;s:;' the given function h as a composition
of two functions f and g so that h(x) = (f © g)(x).

98. h(x) = (* +2x — 1) 99, h(x) = V7x + 4

1.8

In Exercises 100-101, find f(g(x)) and g(f(x)} and determine
whether each pair of functions f and g are inverses of each other.
100. f(x) = ~x + —and glx) = EJc -2

2—x
5

W01, f(x)=2— 5xand g(x) =
The functions in Exercises 102-104 are all one-to-one. For each
function,

a. Find an equation for f(x), the inverse function.

b. Venfy that your equation is correct by showing that
FUNR) = xand FH(F(x) = x.
102, f{x) =4x —3 103. f(x) =8x*+1
104, f(x) = 2+ 5

Which graphs in Exercises 1 05-108 represent functions that.have
inverse functions?

105. y
s
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108. Use the graph of f in the ﬁgure showu to draw the graph of .

itsi mverse functiofi. |-

TG R Mh

In Exerczms 110-111, find an equatton for f 1(J\:) Then gmph f
and 7L in the same rectangular coordmate .S'y.s'tem '

119, f(x)wl_—x x>0 ]Ilf(x) \/—+1
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Eri s o Rt - P

G BCG-h R

o Flx + h) = f(x)

16. Fmdf( ‘ 1'7. Find ————

iy 18. Find (g = f)(x)

o 19 Fiis ({;)(x) and 1ts domaln

”-'_5:20 Find (f » g)(x) - 21 Fmd (g f)(x)
2% Fmdg(f( 1)) :
L _ _.23 Fmd f ( x) Is f even, odd or nelther‘7

the y mtercept‘?
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